Abstract
Introduction
Evidence suggests that the rates of cesarean section are high in developing countries and are increasing, with wide variation between countries and between regions of the same country 1, 2 . They are also influenced by the type of financing provided for the event 3 . These factors call for a debate about what would be the appropriate rate for providing quality care to pregnant women. In 1985 the World Health Organization (WHO) suggested that the rates of cesarean section should not exceed 15%, since no additional benefit for the newborns or for the mothers is obtained beyond this level on the basis of what is observed in developed countries 4 . On the other hand, a rate of less than 5% would reflect difficulty in access to adequate treatment 5 .
Brazil has cesarean section rates of more than 35% 2 with unequal distribution in the population as a function of better access to medical technology due to social conditions or of the source of financing. Values exceeding 90% 6, 7 are reached in some cities when only private hospitals are considered, suggesting that surgical interventions may be determined by the factors cited above 3, 8 . In the South of Brazil, the rate of cesarean sections was higher among primiparae and among women with a higher purchasing power, higher educational level, and those who received at least seven prenatal visits 9 .
In Ribeirão Preto, São Paulo State, Brazil, one of the most prosperous cities in Southeastern Brazil, a high rate of cesarean sections was observed in association with private care 3 , with a given time of day (19:00h to 24:00h), with delivery performed by the same doctor who provided prenatal care, and with a larger number of prenatal visits 8 .
In view of the great disparity of the rates of cesarean sections in Brazil between public and private maternity clinics 3 , the objective of the present study was to evaluate the association of maternal variables and of variables relating to prenatal and delivery care with cesarean delivery, in the context of a public maternity clinic and a private one with highly discrepant rates of cesarean sections. The hypothesis was that obstetrical practice is influenced by factors not directly related to health needs.
Material and method
A cross-sectional study was conducted with retrospective data collection. In 1999, the city of Ribeirão Preto had a population of 495,794, with 10 hospitals covering almost all of the 8,330 births for that year (only 1.1% of the deliveries occurred at home or on the way to a hospital) 10 .
The study population consisted of all mothers of liveborn singletons delivered from January 1 st to December 31, 1999 at two maternity clinics that attend populations with very different socio-economic profiles: a public maternity clinic attending pregnant women with low purchasing power and of low risk, and a private maternity attending middle-and upper-class pregnant women. Seventy percent of the 1999 births in the city occurred at these two maternity clinics (5,800 deliveries).
The information was collected retrospectively from the medical records of the pregnant women, from the delivery registry books at the obstetrical centers of the two maternity clinics and from the Liveborn Birth Certificates in order to complete some information that was not available in the medical records.
The public maternity clinic is located in a peripheral neighborhood where no other hospital services are available and represents a reference service for the care of pregnant women with lower access to consumer goods across a large region of the city. In the routine of this hospital, all deliveries are performed by medical students and resident doctors (on duty physicians) under the supervision of the Medical School of a public university and of assistant physicians connected to the University Hospital of the same Medical School. These pregnant women received prenatal care from other physicians at health stations in the public network. Since these stations and the public maternity clinic do not provide care for high-risk pregnant women, these women are referred to other hospitals, mainly the Tertiary University Hospital. However, the high-risk births belonging to the geographic area covered by this maternity clinic were also included in the present series by consulting medical records in hospitals and the Liveborn Birth Certificates at the places where the deliveries were performed.
At the private maternity clinic, the pregnant woman delivers under the care of her physician (a private doctor or a doctor from the medical insurance program) who provided prenatal care and who performs the delivery, except for emergency cases, which are attended by the obstetrician on duty. This maternity also attends highrisk pregnancies and is located in a middle class neighborhood in the municipality.
A descriptive analysis using frequency tables was carried out to characterize the newborns and their mothers. The chi-square test was used to determine an association or to compare proportions between characteristics at the two maternity clinics, with the level of significance set at p < 0.05. The crude relative risk (RR) and the 95% confidence intervals (95%CI) were calculated for the study of the factors associated with the risk of cesarean section at each hospital, followed by adjusted analysis by multiple Poisson regression using a robust adjustment of the standard errors with backward elimination of the variables. All statistical analyses were performed using the Stata 8.0 software (Stata Corp., College Station, USA). The following independent variables were used in univariate analysis: origin (Ribeirão Preto or another city), area (urban and rural), parity (1, 2, 3, 4 and more), maternal age (less than 20, 20-24, 25-29, 30-34, and 35 years old and over), marital status (with and without a partner), schooling (less than 8, 8-11, and 12 or more years of study), number of prenatal visits (less than 6, 6 or more), day of the week and time of day when delivery occurred (0:00h to 5:59h, 6:00h to 11:59h, 12:00h to 17:59h, and 18:00h to 23:59h), maternal infection (yes or no), arterial hypertension (yes or no), previous abortion/miscarriage (yes or no), and doctor who performed the delivery (private -the same doctor who provided prenatal care and performed the delivery -and doctor on duty). The same variables as described above were included in the adjusted model even when they were not associated with cesarean section in the non-adjusted analysis, so that they could be controlled in terms of a potential confounding effect.
The Clinical Directors of the hospitals involved were consulted before the beginning of the study in order to obtain their consent for consultation of the pregnant women's medical records, of the delivery registration books of the obstetrical centers and of the Liveborn Birth Certificates filed in the services. Anonymity was guaranteed to all patients. The study was approved by the Research Ethics Committee of the University Hospital, Faculty of Medicine of Ribeirão Preto, University of São Paulo (process nº. HCRP 8861/2001).
Results
A total of 5,800 deliveries of liveborn singletons were investigated, 2,889 (49.8%) of them at the public maternity clinic, where the cesarean rate was 18.9%, and 2,911 (50.2%) at the private clinic, where the cesarean rate was 84.3%.
With respect to the characteristics of the population studied, most of the pregnant women who attended both the public and private maternity clinics were residents of Ribeirão Preto (78.7% vs. 70.2%) and lived in the urban zone (96.5% vs. 98.9%). At the public maternity clinic, the prevalence of adolescent mothers was five times higher (27.6% vs. 5.4%), with a lower proportion of mothers aged 30 years or more (16.9% vs. 42.2%), a greater proportion of mothers with low levels of schooling (77.9% vs. 19.4%), a lower proportion of mothers with schooling ≥ 12 years (0.8% vs. 29.5%), and a greater proportion of women with no partner (68.3% vs. 15.3%) and of multiparous women (16.4% vs. 4.1%). Among the maternal diseases, a history of infections (4% vs. 1%) and of previous abortion/miscarriage (15.7% vs. 6.4%) also prevailed at the public maternity clinic. Only arterial hypertension (4.5% vs. 6%) prevailed among the pregnant women attended at the private maternity clinic (Table 1) .
Regarding the profile of care during pregnancy and delivery, we observed that at the public maternity clinic more than one third of the pregnant women had not completed six prenatal visits (38% vs. 5.7%) and all the deliveries were performed by the doctor on duty, whereas at the private clinic 95.9% of the deliveries were performed by the same doctor who had provided prenatal care. At the public maternity clinic the frequency of events was similar on the seven days of the week, with a small variation of 13.3% to 15.2%, whereas at the private maternity clinic there was a greater concentration on week days, with a marked fall on Saturdays (10.4%) and Sundays (5%). Regarding the time of day, there was a more uniform distribution along the periods, ranging from 23.7% to 26.4% at the public maternity clinic, whereas at the private one there was a marked decline during the period from 0:00h to 5:59h (10.4%) and an increase during the period from 18:00h to 23:59h (36.2%) ( Table 2) .
When using models adjusted for the variables associated with cesarean section at the public maternity clinic, a higher risk was observed for women from other cities (RR = (Table 3) .
At the private maternity clinic, adjusted analysis showed a higher risk for pregnant women from other cities (RR = 1.46; 95%CI: 1.14-1.87), However, an association with cesarean delivery was observed in situations in which the same doctor provided prenatal care and performed the delivery (RR = 1.74; 95%CI: 1.07-2.84). Only deliveries in the early morning (0:00h to 05:59h) were not associated with a higher proportion of cesarean sections, whereas deliveries performed during the period from 6:00h to 23:59h had a higher chance of being cesarean sections (RR ranging from RR = 2.37; 95%CI: 1.73-3.26 to RR = 3.23; 95%CI: 2.26-4.63) ( Table 4) .
Discussion
The rate of cesarean delivery was 4.4 times higher at the private hospital than at the public one. Mothers from other municipalities, aged 25 or more and with arterial hypertension were more exposed to this surgical intervention at both hospitals. At the private hospital, cesarean delivery was performed at any time of day except the early morning and was more frequent when the same doctor had provided prenatal care and performed the delivery.
Among the limitations of the present study, we point out the absence of clinical data and the fact that this was a retrospective study, with no interviews with the mothers or the obstetricians and with the data being collected from the medical records and from the Liveborn Birth Certificates. These sources are often incomplete or do not reflect reality, especially regarding the medical recommendation for surgery. Similarly, some factors that favor cesarean sections, recognized in the literature, usually are not included in these databases, such as previous cesarean section and opinion of the pregnant women about the form of resolution of their pregnancy. The medical characteristics regarding specialization and time of professional activity were not evaluated. However, the available variables revealed important aspects related to the execution of cesarean sections not explained by medical recommendations. In the present study, particularly noteworthy was the high rate of cesarean sections at the private maternity clinic, four times higher than at the public clinic. This prevalence is exceptional even within the context of the high rates observed in Brazil 1 , greatly exceeding what may be justified by recommendations based on scientific knowledge 4 . However, this prevalence is similar to that observed at private maternity clinics in the same city in the 1980s, which was more than double the prevalence observed at public maternity clinics 11 .
The distribution of vaginal deliveries without a preferential day or time, in contrast to what occurs with cesarean sections, suggests that the latter are performed according to a previously made decision. At the private maternity clinic there is a reduction of the rate of deliveries on Saturdays and Sundays, as well as between 0:00h and 5:59h. At this maternity clinic there is also a greater incidence of deliveries between 18:00h and 23:59h, after the end of the physicians' working day in their private offices, suggesting that non-medical factors predominate, as also observed in other Brazilian cities 6, 12 . In support of this finding, another study demonstrated that in Ribeirão Preto, as well as in the city of São Luís in Maranhão State, Northeastern Brazil, factors related to doctors and to health services have a greater explanatory power for the chance of cesarean section than maternal factors 7 .
On the other hand, there was a similar distribution of deliveries during the different days of the week, with a discrete increase of cesarean sections on Wednesdays and Saturdays at the public maternity clinic. This increase may be explained by the more interventional conduct of doctors on duty on these days, since these doctors have fixed days when they are on duty. The preference for the time of day between 12:00h and 23:59h may be related to the hours during which medical visits are held, always at the end of the morning, when decisions are made about conduct.
Regarding the clinical variables evaluated in the present study, associations were observed between arterial hypertension and a history of previous abortion/miscarriage (the latter only at the public maternity clinic) and the risk for a cesarean section, as also reported in the literature 13, 14 . However the risk of the occurrence of surgical delivery among women without arterial hypertension was twice as high at the private maternity clinic, showing that other factors in addition to those that pose a risk to the health of the mother and of her child may mediate the recommendation for surgery.
The association between cesarean deliveries and older mothers agrees with what is found in other countries. This may result from the medical belief that older women are a risk group for com- plications and that surgical intervention may reduce such risks 15 . Since the rate of cesarean delivery increases with age and since the mean age for delivery has increased, it is possible that the increased prevalence of cesarean section is also due to this reason 16 . The greater proportion of adolescent mothers observed at the public maternity agrees with published data, with a higher frequency of births among adolescents of less privileged classes 17 . The absence of an association between cesarean section and maternal schooling may be related to the low variability of schooling among mothers from the two groups, since this association has been well documented in Brazil, where only 13% of uneducated women have a history of cesarean delivery compared to 81% of women with higher education 18, 19 .
Other important risk factors for cesarean delivery are prenatal care and delivery with the same doctor and the number of visits made during pregnancy. In Brazil, the relationship between the obstetrician and the patient is very close in private practice. Only one doctor monitors the pregnancy and performs the delivery, usually with a large number of visits (more than six), a fact that greatly strengthens the tie 8 . In addition, this type of delivery can be transformed into a consumption item that is accessible according to the patient's purchasing power, a fact that explains its prevalence among the higher income social strata, although with lower obstetrical risk 11, 18, 20 . This observation is reinforced if we consider that in Brazil, side by side with the high prevalence of cesarean deliveries, there are high maternal mortality rates 2 , with an average of 60 deaths/100,000 liveborns according to the Brazilian Ministry of Health (Departamento de Informática do SUS. Estatísticas Vitais: Mortalidade e Nascidos Vivos. http://www.datasus.gov.br, accessed on 12/Oct/2006).
Financial incentives may also influence the rates of cesarean section. The deliveries at the public maternity clinic are financed by the federal government, which pays the hospital about US$ 210 for a vaginal delivery and US$ 280 for a cesarean section, independently of the cost of hospital material. The assistant physicians have institutional ties with the University Hospital by means of an agreement between the two institutions, receiving a fixed monthly salary of about US$ 1,000 for 20 hours of work per week. On the other hand, at the private maternity clinic, the user is responsible for the financing of delivery, which is done in two different ways: by means of service and/or insurance companies which pay between US$ 285 and US$ 350 as the obstetrician's honorarium for a cesarean delivery, and between US$ 302 and US$ 380 for vaginal delivery 21 . The other form of financing is the direct responsibility of the user and the values vary according to the laws of market regulation. In Australia the prevalence of elective cesarean sections was double in private hospitals, especially after financial incentives were granted in order to increase the coverage of private insurance companies in the national health system 22 . This association between private financing and a high prevalence of elective cesarean sections can be observed in Ribeirão Preto, since, in view of the small difference in medical bills between vaginal and cesarean deliveries, the latter (which take less time) may be deliberately scheduled in order to make a financial gain.
In conclusion, biological or clinical maternal factors were not the only ones associated with the high rate of cesarean delivery detected at the private maternity clinic. Non-medical factors such as the greater occurrence of cesarean deliveries on specific days and at specific times and the greater risk of cesarean delivery observed when the doctor who performs the delivery was the same who provided prenatal care were more associated with surgical deliveries. Barbieri participated in delineating the study, in data analysis, in the discussion of the results and revised the final version of the paper. A. A. M. Silva participated in data analysis, in the discussion of the results and revised the final version of the paper. V. S. Ribeiro collaborated in the discussion of the results and revised the final version of the paper.
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